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LOW COST DIFFRACTION IMAGES FOR
HIGH SECURITY APPLICATION

This 1s a confinuation-in-part of application Ser. No.
08/604,329, filed Feb. 21, 1996, now abandoned.

FIELD OF THE INVENTION

The present invention generally relates to authenticating,
devices, and more particularly relates to diffraction 1images
used as security and anti-counterfeiting components of per-
sonal 1dentification cards, credit cards, product labels,
documents, currency and the like.

BACKGROUND OF THE INVENTION

Holograms are commonly used as authenticating devices
since the hologram, providing a three-dimensional 1image, 1s
difficult to copy or reproduce. Holograms are records of an
interference pattern formed by light at a recording location.
Typically a photographic plate, placed at the recording
location, 1s used to make and preserve an original holo-
graphic record. Commonly, the recorded interference pattern
1s that of a three dimensional 1mage of a subject.

Holograms have attained widespread use as authenticat-
ing devices because they have historically been difficult to
copy. However, along with the desirable characteristic of
thwarting counterfeiting by being difficult to copy has come
high cost. As equipment suitable for manufacturing security
holograms has proliferated, so has the ability to counterfeit
the devices. Ironically, despite the wider availability of
counterfeit devices, costs have not fallen. Instead, more
advanced devices have been developed to thwart the
counterfeiter, driving the cost up. Such devices are therefore
most useful 1n very high security applications which may be
less cost-sensitive. Two such advanced devices have been
disclosed by the present inventor in his U.S. patent appli-

cations Ser. Nos. 08/438,776, filed May 11,1995 and 08/561,
191, filed Nov. 21,1995, now U.S. Pat. No. 5,757,521, both

incorporated herein by reference.

Commercial holograms, including those discloses in the
applicant’s prior applications, are most commonly produced
by embossing or casting a relief pattern on a thin film. The
relief pattern 1s often a diffraction grating representative of
the interference fringes of an original hologram, which may
have been photographically recorded. The relief pattern 1s
simply a pattern of ridges on a surface of the thin film. The
spacing between the ridges and the width of the ridges
corresponds to the spacing and width of the interference
fringe pattern in the original hologram. However, the reliet
pattern itself 1s not readily seen because the reflectivity,
scattering, or fransmissivity 1s insuflicient to produce a
visible reconstructed light pattern. Most commercial holo-
orams use a thin metallic layer to amplify the holographic
relief pattern by reflection. Typically, the metal used for
holograms 1n security devices 1s aluminum applied using a
vacuum evaporative process.

Although not considered true holograms, various pat-
terned diffraction gratings may also be produced by similar
methods. While a hologram may be considered to be a

special type of diffraction grating, non-hologram diffraction
oratings are often sufficiently difficult to reproduce to be

appropriate for use 1n some medium-security applications.

Various credit and identification cards, as well as some
product labels, employ commercial holograms or diffraction

oratings to deter counterfeiting by providing a visual indi-
cation of authenticity. Holograms are used 1n these and other
applications, because the visual indication of authenticity 1s
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both ditficult to reproduce by conventional means and easily
verifled by direct observation. For further security, the
hologram or diffraction grating based security device may be
secured to the document such that the security device will be
destroyed or otherwise exhibit evidence of tampering upon
any attempt to remove the security device.

Security holograms are normally attached to a document
by one of two methods which are selected to provide tamper
evidence 1f one attempts to alter the protected document.

One attachment method 1s simply to use a pressure
sensifive adhesive having a high sheer strength. The holo-
oram 15 tightly pressed together with a document at room
temperature to form a bond. If the sheer strength of the
adhesive 1s sufficiently high, then the metal of the hologram
1s stripped away from the hologram 1f one attempts to
remove the hologram from the document.

A more popular method of attachment, particularly in
hiech volume operations such as found i applying holo-
orams to credit cards, 1s a hot stamping technique. In hot
stamping, the hologram 1s carried on a flexible carrier sheet
with a wax-like release coating. The release coating 1s
chosen to melt at a much lower temperature than the
adhesive. After the hologram 1s fully pressed against the
document at an elevated temperature, the hologram 1s pulled
from the carrier and adheres to the document. In the hot
stamping operation, a release layer 1s not used. Hot stamping
also relies on a high sheer strength of the adhesive to
visually alter the hologram during tampering, for example
by removing metal from the hologram.

Security and authenticating device customers seek both
low cost and a level of security appropriate to the applica-
tion. Holograms owe their high cost to the cost of origination
of master artwork, the tooling to emboss or cast the relief
pattern on a film and the slow speed at which these processes
are performed. Notably, the base cost of materials 1s 1ncon-
sequential relative to the final selling cost of an authenti-
cating device.

SUMMARY OF THE INVENTION

The present invention addresses the problems of the
conventional holographic and diffraction grating authenti-
cating devices mentioned above, as well as addressing other
1ssues which will be apparent to those skilled 1n this art. The
security device of the present invention provides a mid-level
of security protection at a very low cost. While difficult for
counterfeiters to copy, the security device of the present
invention may be manufactured at high speed, without high
artwork origination and tooling costs.

In order to achieve the above objectives and such others
as will become apparent to those skilled 1n this art, a security
device according to one aspect of the present invention may
include a first plastic film having a surface relief diffraction
pattern on a surface thereof, a first metallic layer disposed on
the first plastic film, and a second plastic film laminated to
the combined first plastic film and metal layer.

This aspect of the present invention 1s subject to varia-
tions. For example, the second plastic film may include a
color dye. The second plastic film may also include a second
surface relief diffraction pattern on a surface thereof. When
provided with the second surface relief diffraction pattern,
that pattern may be made to be visually contrasting with the
surface relief diffraction pattern of the first plastic film. The
surface relief diffraction pattern of the second plastic film
may be amplified by disposing a second metal layer on the
second plastic film. When such a second metal layer is
provided, the second metal layer may be patterned so as not
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to cover all of the surface area of the second plastic layer.
For example, the second metal layer may be formed with
void areas that form alphabetic characters or other 1mages.
One of the films of the structure according to this aspect of
the invention may be formed of polyester. One of the films
of this aspect of the present invention may be formed of
polyethylene terephthalate.

According to another aspect of the present invention, a
method of authenticating an article includes the steps of
adhering a plastic film having a surface relief diffraction
pattern on a surface thereof to the article to be authenticated,
disposing a first metal layer on the plastic film adhered to the
article, and laminating a second plastic film to the combined
first plastic film and metal layer, wherein the authenticating
device 1s adhered to the article with sufficient strength that
the authenticating device 1s destroyed by attempted removal
of the device from the article. Variations of this method,
similar to those mentioned above with respect to the authen-
ficating device, are also possible.

According to yet another aspect of the invention, the
apertures of the second metal layer of at least a subset of
security devices form a unique configuration as compared to
security devices not of the subset. The second layer may also
include apertures common to all of the security devices. The
unique configuration of apertures may 1nclude alpha-
numeric codes which may further be machine-readable, for
example formed of bar code symbols.

According to yet another aspect of the invention, the
second metal layer may have laser etched therein a configu-
ration of apertures. As above, those apertures may form
unique codes, which may be machine-readable, for example
bar code symbols representing an alpha-numeric code.

BRIEF DESCRIPTION OF THE DRAWINGS

In the Figures, in which like reference numerals designate
like elements:

FIG. 1 1s a plan view of one embodiment of a security
article 1n accordance with the present invention;

FIG. 2 1s a cross section view of the security article of
FIG. 1, taken along line 2—2;

FIG. 3 1s a side elevation illustrating the attachment of the
security article of FIGS. 1 and 2 to an article to be authen-
ticated; and

FIG. 4 1s a cross section view of an alternate structure of
the security article of FIG. 1, taken along line 4—4.

DETAILED DESCRIPTION

The present invention will be better understood 1n view of
the following detailed description of some embodiments
thereof, read 1n connection with the drawings.

As 1indicated above, embodiments of the invention include
a composite of at least two films where at least one film has
a diffraction pattern embossed or cast on a surface thereof
and where at least one film has a metallized pattern disposed
thereon.

In a first embodiment, a base film 1s diffraction embossed
then fully metallized. This base material 1s then laminated to
a second base film which 1s dyed, diffraction embossed with
a contrasting pattern relative to the first and then patterned
metallized. The resultant composite film 1s then either used

as a pressure sensitive label or possibly as a hot fo1l stamped
label.

When viewed by a human observer, an 1image 1s seen 1n
the contrasting reflections from the different diffraction
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4

embossed materials exposed through the pattern metallized
arca. The 1mage and security level of the device 1s further
enhanced due to the dye added to or on the film.

Turning now to FIGS. 1 and 2, the structure of the first
embodiment of the invention 1s now described.

As described above, the viewer sees an 1image formed of
contrasting reflections from different materials. A patterned
metal layer 101 forms a background for the illustrated
image. Apertures 201 formed in the patterned metal layer
permit the viewer to see through film 203 a reflection of
metal layer 103. Metal layer 103 1s disposed on a second
plastic film 205. One or both of films 203 and 205 may have
embossed or cast into respective surfaces thercof 204 and
206 a surface relief diffraction pattern. By selecting the
diffraction patterns to contrast, the 1mage formed may be
further enhanced. In addition, the 1image may yet be further
enhanced by introducing a dye onto the surface of film 203
or forming film 203 with the dye included therein. In the
preferred version of this embodiment of the invention, film
203 1s polyethylene terephthalate, while film 2035 1s a poly-
ester. The pattern metallized layer 101 and metal layer 103
arc formed by the deposition processes disclosed in the
applicant’s prior applications Ser. Nos. 08/438,776, filed
May 11, 1995 pending and 08/561,191, filed Nov. 21,
1995pending. Pattern metallized layer 101 and metal layer
103 may be 10-1000 A thick. Alternately, metal layers 101
and 103 may be formed by various other deposition and
ctching processes known 1n the art.

One useful alternative method for creating a pattern in
pattern metalized layer 101 1s to laser etch some or all of
apertures 201. Some of apertures 201 may be formed as
discussed above, during manufacture of the authenticating
device, while other apertures 201 may be laser etched
independently of and after manufacture of the authenticating
device. For example, laser etching may be performed by an
end user of the authenticating device, 1n order to create
unique 1mages on a standard stock of authenticating devices.
One particularly usetul application of this technique 1s to
customize at the point of application of authenticating
devices to articles, authenticating devices manufactured
using a pattern metalized layer 101 1n which a logo or other
manufacturer’s mark 1s formed by apertures 201. Laser
ctching may be used to add to the authenticating device a
serial number, date code, plant of origin information or other
such similar unique 1dentification. In connection with alpha-
numeric information, such as serial numbers, date codes and
plant of origin mmformation, laser etching can be used to
create apertures 201 which form bar code symbols, for
example, which 1s then machine readable. Lasers suitable for
performing such etching include but are not limited to YAG
lasers and excimer lasers.

The authenticating device described above may be
attached to an article as illustrated in FIG. 3. An adhesive
301 1s disposed between the device 100 and the article 303.
The adhesive 301 i1s selected so that when a fraud is
attempted by removing or altering the device 100, the device
1s caused to delaminate before adhesive 301 releases the
device 100 from the article 303. Therefore, the authenticat-
ing device cannot be readily transferred from an authentic

article such as discarded packaging to a newly manufactured
counterfe1t article.

The structure of a second embodiment of the present
invention 1s now described 1n connection with FIGS. 1 and

4.

This second embodiment of the invention 1s formed on a
base film 203 of plastic. The preferred plastic for film 203 1s
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polyethylene terephthalate. A patterned metal layer 101
again forms a background for the 1llustrated 1mage. Apera-
tures 201 formed in the patterned metal layer permit a
reflection of metal layer 103 to pass through film 203. In this
embodiment, patterned metal layer 101 1s protected by a
second plastic 1ilm 401. A preferred material for film 401 1s
acrylic. Metal layer 103 may be further coated with an
adhesive 301 for attaching the device 100 to an article to be
authenticated.

Surface relief diffraction patterns may be provided on one
or both surfaces 403 and 405 of film 203. For example, if a
surface relief diffraction pattern 1s formed on surface 403
only, then the 1image appears as regions 201 of a diffraction
pattern surrounded by a shiny metal reflection of patterned
metal layer 101. If a surface relief diffraction pattern is
further provided on surface 4035, then the 1mage appears as
a diffraction pattern seen through aperatures 201 surrounded
by a contrasting diffraction pattern reflected off of patterned
metal layer 101.

This structure, like the structure described 1in connection
with FIGS. 1 and 2 may be adhered to an article to be
authenticated by adhesive 301. Adhesive 301 is selected to
be stronger than any bond formed between metal layer 103
and plastic film 203. Thus, any attempt to remove or transfer
the device 100 from an authenticate article to any other
location will result 1in destruction of the authenticating
device. Also, this structure may be laser etched during or
after manufacture, as described above with respect to the

device 1llustrated in FIGS. 1 and 2.

All of the components of this new structure may be
produced at high speeds in excess of 200 linear feet per
minute. The resultant cost of this security device 1s substan-
tially lower than the cost of a similar size security hologram
since there 1s no laser origination of a master, no special
tooling for the 1image embossing, and no slow speeds of
embossing.

It 1s well known 1n the art that simple diffraction emboss-
ing or casting can be done with low cost tooling and
relatively high speeds, when compared to similar operations
to produce holograms. The pattern metallization can also be
done at relatively high speeds and low costs. The lamination
and subsequent steps for die cutting and pressure adhesive
application are well known processes which are routinely
used 1n 1ndustry. However, combining these processes as
discussed above yields a very complicated and highly secure
structure which 1s not easily duplicated.

Furthermore, devices made 1n accordance with the present
invention appear similar to expensive conventional holo-
orams but are produced at a fraction of the cost. They are
nearly as difficult to counterfeit as a traditional security
hologram.

The present invention has now been described 1n connec-
fion with a number of specific embodiments thereof.
However, numerous modifications which are contemplated
as falling within the scope of the present invention should
now be apparent to those skilled in the art. Therefore, it 1s
intended that the scope of the present invention be limited
only by the scope of the claims appended hereto and
equivalents thereto.

What 1s claimed 1s:

1. A security device, comprising:

a first plastic film having a surface relief dif

pattern on a first surface thereot;

raction

a first metal layer disposed on the first plastic film;

a second plastic {ilm laminated to a structure including the
first plastic film and the first metal layer; and

a second metal layer which 1s reflective everywhere
except where an aperture therethrough has an edge
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which defines an outline of an 1mage seen as a retlec-
tion of the first metal layer, the second metal layer
disposed on the second plastic film.

2. The security device of claim 1, wherein the second
plastic film has a surface relief diffraction pattern on a
surface thereof.

3. The security device of claim 2, wheremn the surface

relief diffraction pattern of the second plastic film contrasts
with the surface relief diffraction pattern of the first plastic
f1lm.

4. The security device of claim 1, wherein the second
plastic film contains a color dye.

5. The security device of claim 2, wherein at least one of
the first plastic film and the second plastic film 1s formed of

polyester.

6. The security device of claim 2, wherein at least one of
the first plastic film and the second plastic film 1s formed of
polyethylene terephthalate.

7. The security device of ¢
film has a surface relief dif
surface thereof.

8. In a plurality of security devices as recited in claim 1,
the second metal layer of a subset of the plurality including
a configuration of apertures unique to the subset.

9. In the security devices of claim 8, the second metal
layer pattern of each security device including a configura-
tion of apertures common to all of the plurality of security
devices.

10. In the security devices of claim 8, the configuration of
apertures unique to the subset forming an alpha-numeric
code.

11. In the security devices of claim 10, the alpha-numeric
code being machine-readable.

12. In the security device of claim 11, the alpha-numeric
code formed by bar code symbols.

13. The security device of claim 1, the second metal layer
of the device including a configuration of apertures formed
by laser etching the second metal layer.

14. The security device of claim 13, wherein the configu-
ration of apertures form an alpha-numeric code.

15. The security device of claim 14, wherein the alpha-
numeric code 1s machine-readable.

16. The security device of claim 15, wherein the alpha-
numeric code 1s formed by bar code symbols.

17. A security device, comprising:

a first plastic film having a surface relief dif

pattern on a first surface thereot;

a first metal layer disposed on the first plastic film;

a second metal layer which 1s reflective everywhere
except where an aperture therethrough has an edge
which defines an outline of an 1mage seen as a reflec-
tion of the first metal layer, the second metal layer
disposed on the first plastic film, the first and second
metal layers disposed on the first and second surfaces

of the first plastic film, respectively, and a second

plastic film laminated to a structure mcluding the first
plastic film and the metal layers.

18. The security device of claim 17, wherein the second
plastic film 1s a protective layer laminated to the first metal
film and wherein the first metal film 1s patterned, whereby
the first surface does not have metal over all of the surface
arca thereof.

19. The security device of claim 17, wherein the first
plastic film 1s formed of polyethylene terephthalate.

20. The security device of claim 17, wherein the second
plastic film 1s formed of acrylic.

21. The security device of claim 17, wherein the first
plastic film contains a color dye.

laim 1, wherein the first plastic
raction pattern on a second

raction
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